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^ M ^ 

^MM^^^i (O'-O. 3) NazO (0. 5—5. 5) AI2O3 (1. 3~10) PzOs (0. 7~15) MlxO, 
(0.01-5) M2.0„ (70-97) SiC, ^4^, Mli^i Fe. Co ?n Ni fi?J— ^, 

0.2) NazO (0.9—5.0) AlA (1.5—7) PaOe (0.9—10) MUG, (0.5—2) M2.0„ 
(82—92) SiOzo 

4> WiWm\m^ 1 2 0fiJifl«I M2 1h Zn, 

5, ^M^flJ^^ 1 2 , 0f^6<I Ml ^ Fe. M2 ^ Zn, 

6. 1 Wi^=f'n% ZSM-5 ^^i^o 
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m±m^^m mfi ^ii^^^m^x^mo 



zsM-5 m^, '^Mm^^^nm^^. ^r&mm^^it. ^mit. jg^^i^ 

^ usp 3, 758, 403 mmj^mimitmitm^mMi zsm-s ^^^mtfy:^ 
^'^\^mi^nm^^m.mmim c,-c,m^^j^^. miam^ io%rey t^nmrn 
itM^miaJsK 1. 5%. 2. 5%, 5%m io%^ zsm-s ^'I'Mm, H^^^^mi^ 

t- zsM-5 ^'I'mmmmH^mw^^mo 

USP 5, 318, 696 litBTigT-#;fc?L:5^^^f ^^^fcb/hT 30 MFI ^ 

USP 5, 997, 728 ^JPT:ffimMilMfi^mj±g4'::^*^ffl#?^l^tt.t&M6<J 
:$r^o B^iJ&l*^Ji^^?^SM't';(ipAi2-40%fiti ZSM-5 

id>io%, ^#zsM-5^«fli^j4'6«itt^Mii3%, it:^m-^&.:SEjzmm-mimm 
c^io34223A ^^jfT-^m^f-^j^imm^^mmmmh ma o~7o%(iu 

tfltl^^^ 0-25 a%fltJR E Yggi^?iYM?»^Sl 75-100 S%fitJ'^^^#±fitl 

5E7niFi^^ij*:HfitiM-^#r--^^iil:MAW2^UJl hzsm-5 If ^^^tt^^fiff^g'fti^J 




aREzOabNazOAlaOacPzOsdSiOz, a=0.01~0.25, b=0. 005 ~ 0. 02, 

G=o. 2-1. 0, d=35-i20o T^^'^m^m'f'^m^mmitmM'^iJt^myKmm^ 
zsM-5 ^^nm-^mit-^mm^^mm. ^mitmmm,^^-^u^i^, ^ 

USPS, no, 776 4' , ^ JPT um^i^t^ zsM-5 :$h^M^^jfi«im:Sr^^o 

USPS, 171, 921 T— ZSM-5 ^"^Wo t^^^^^M^ 20-60 

fiti^i^tc, ffi-^m-^tf'^t^ijs^ 5oo-7oo'czici?^^3i^, mi^c,--c^^m 

^=^'nm^m^^m:^mRnMm'^r^m^ii^m. mta usps, 236, sso ^ 

JFT'^^ MFi MEL ^m^^mmmitm. mMj^^^'rnmmitmm'f-^ 

CN1057408A ^^T-^-^i^^J^^Hfitj^^^^fc^J, 

'^'^m^'^i^wM^ii}^^ 0. 01—3. 0 01—1. 0 MVo^m 0. 01— 
ioa%^fl{izsM-5> ^mm^\t±=f-i^^mMM^m7svi. 

^^n^ & ^^^M^^:^iP^M350-820-C, ^0.1-10>jNBt-*fi{|#f?^ii 

im^'^^mmi^&mnmm. z^^m^i^^mm^m cbtex), a 
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tl^^^it CUSP 3, 756, 942 ^ USP 3, 845, 150)o 

usp 4, 288. 645 ^3TT^^ Zn m^m^Bitm, Um{>'^ 50%m^^^^ 

um^^m-^^m^H^Ttno timm^mMts-X'i' 6o%, ¥'>^zi^/>^ 20 

%o USP 4, 175, 057 m USP 4, 180, 689 ^JFT^— # MFI 

-a^^i'HslPJfitieSlia (USP 4, 795, 844), ^J^mtl^l&m CEP 252705. 
EP 050021 USP 4, 350, 835) ^^IA^6tl#^eS[3ffi (EP 120018 Si EP 184927 )» 
^EP 252705 ^^fT-^-^W^^fitim??!!, ^^^J^fC^ 1-12, ft 

mM^^¥nM^mitwm,it^:tttm o.5-io%6tj^, ^tm^j^vinm^m^ 

CN 1081938A ^JFfitJ-#^*^tti^gtti^Jfi?I^S>H:^^X^. dt5Kffi7jC^^]^M 

mzn/HzsM-5Mmini. 'fi>HsM^-^WJffefi[#. 

W CN 86 108104A & USP 4, 636, 483 Jimffl— ftft'^ffi'HsM rT^ Cz-Cs'^^J^ 

mm^, ^^mmmmm^'¥f ^A-^m^m,^^. ^m^um^m^^. ^ 

mjiaa^o 4»Bi^^{I CN 106200A ^JFfltjffi^ig^5ft^'H;MjS6?I Zn-Pt ^ 

Ga-pt esci4HzsM-5 ^ HzsM-11 m^mitffimRm^mmmMtfymmi&-^cc.-c.^ 
is^etjiSffi, ^.^fflTii^M pt, mitm^>^^-mo usp 4,i8o,689 ^ usp 

4, 334, 114 ffi^JFfitl Ga/HZSM-5 Mitmm'f' C,-C,^m^^1l^it, @ fitl*^^ ^^^3® 

f£iis^jfi«i?gi4^5f^3i^#'ji. ^^Rmitmrn^^mmmm^m^Mo usp 

4.157,293 ^f>M#^llkiii^T-^|'^[A— ^SfitJ^>ftfe7C^fi«li^^MM ZSM-5 
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^mmm^. ^mm^mmm±mMmm^ cusp 4. 407, 728 ^ ep 215579. 

EP 21649K EP 224162. EP 228267), iiL^^m^^^. ^^^Ir^it 

mm (usp 4,766,265)o ^^mm^m~^wim^mmitm.^m. wm^ 
^^miMm^^m, nmmit'^mmn^m^'^^m^mmm—^ mfi m^mitm. 

(P. Meriaudeau Zeolites: Facts, Figures, Future, 
1423-1429, 1989; E. S. Shapiro, International Symposium on Zeolites as 
Catalysts, Sorbents and Detergent Builders RFA, 73, 1988)o EP 474536 

<^j^T^m-^wim^> -^^Mm±m. -^m^sn. ce. in^pbstj^ 
M^it^^^&m.^mrfi^^imM.mmmi^m^^^^^^o cn i284405a ^ 
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• 03 10 31 ? 

^¥.it^^MMi\'^i (0—0. 3) NaaO (0. 5—5. 5) AlA (1. 3—10) PaOs (0. 7— 
15) MlxO, (0.01—5) M2,0„ (70—97) SiO., Ml j^i Fe. Co Si Ni cffi^J— 

x^^Ml 6tlJI^i5[, y Ml «.4li5s^^«6<I-^m, Zn. Mn, 

Ml ^ M2 ^mTtmt^^my^m, x. y. m ^ n 

fi^^ik^^m^m. mta, m^tfy^mm.itmM^^ Fe^o,. co^Oa. nia. zno. 

Mn203> GazOs^ Sn02^, ^tIc^^o 

:^:^mmnti^MFi^m^'i'n'p> ^j^mi^ Fe, M2^^zn, w.ijtmmt^ 

fl^M^f l^Uffy^ ZSM~5 I^Jg mfi ^^ffymB^, ^ CN1052290A, CN1058382A. 
CN1147420A. CN1194181A^:^:®t4'BW'2^5f o 

:*::^Bj^#6<j^^j^, ^^ym^mm^. umit^&jmMT\-^ (0-0.2) 

NazO (0.9—5.0) Am (1.5—7) PaOs (0.9—10) MIA (0.5—2) M2.0„ (82— 
92) SiOac 

^^mmm^m mfi mm^=^n, ^m^wm^i^m.^^^ mm^^ 

fitHftM^^j^^M^a-^^: tCik: H20=l: (0.1-1): (5-10) fitlJlMtk^E^ 

MM lOO'CT^^ 0.3-1 /jNBtMilli, ^lAl^a^g Fe. Co. Ni fiKl— ^lU 
^aSli^JS Zn. Mn. Ga. Sn ^t^^—^n^^nmr^^* 400— 8001CT 
0. 5-8 /JnB^, ^^'ffiJifitF^^j^^Sitjg-lfe-^Uiljt^&xIC^^^mT^. 

MFI ^m^^m> ^m^jtm^mnmM.^ mfi ^t^e^j^M 

Ni 'P^-^URTk^^m Zn. Mn. Ga. Sn tStl'^-^, M^l^^^^ik^n 
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^^^^^^ A**^ 

Zn. Mn. Ga. Sn :t-fi<Jii:-^#?7X^^:gE^jaM 
m=f, ^ 400'-800'C^^#T^3ggjg, S-^Th^SfitJ-g- Fe> Co^ Ni t,~ 

^B. MBn-^T\-M^mm'^^m zn. Mn. ca. Sn ^—mit-^i&ykmM^ 

m^^. W^T\-»mm^ Fe> Co, Ni :^-fitltt;'^i^7[C^?^:m^5aM 95X: 
M^i^^m=f* Mmn-^Tf-M'^'^^m Zn, Mn, Ga, Sn t,—&^it'^^ 

e. mu^^B^^m^T^nrnts^^mit^m^ Fe. co> m z-m±m zn. 
Mn, Gas Sn^—tt^it^<^mm'^:^mm^^mm95vm^^^mm=f. 

Co. m^—m±mZn. Mn, Ga, Sn :t~fitrtti-^tJ^K^:^^ 1: (5-20) 6<I^?^ 
tUM'^ilf'^^, ^^SO-gS'C, PH=4~7 TW 2-3 <lNHt^a^, rTM^^ 

^mMmmmm mfi m^^m, ^M^^m^mi^&^^mit^^mm 
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\^:Bl Zn. Mn. Ga. Sn ft.-^i^i^i'&jnfi^lTK^ttlk, J^i^fi<I*^14&3^g^^^. 

^=?n 20 mm. m^m so mm. mi^ 35 mmw.Rmiwr^&Mn^ti^ mfi 
^m^n 15 mmi^mitmitm, ^Muimimm\^ c^mm 13). i^mm 

j^iS&^^^^'t' NazO. FeaOa^ Co203> NijOs^ 2n0> MnzOa^ 

Ga^Os. snOa, AI2O3. siOzfi^j-^Sffl X i^m^yt^m^ (#JSL i^fkiti:^-^-:^ 

m (Ripp^^^5*)K mm^mm. m^t^m^* i99o^th)fe)o 

^mm 1 

m 20gNH,ci m=r- looog 7X4", i^ijitmm^inw loog c^*) ^^fe^^ia zsm-s 

^Tilf (-^lll^fi^^Jr^/^, ^ja^y*-^^, Si02/Al203=30), :S90-C^^0.5h 
j5, iqA2.0gH3P04 (^^tji[85%) ^ 1. 5gFe (NO3) 3> 1.2gZn(N03)2 
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0. lNa20 • 5- IAI2O3 • 2. OP2O5 • 0. QFezOs • 0. 6ZnO • 91. SSiOzo 

)|^ 20gNH4Cl lOOOg ;4C4', InJjtk^?^4'inA lOOg (^^) ^itJ^^ ZSM-5 
4)-?$$ (mm^flflir^}*^, Si02/A1A=30), :&90lC^ife0.5h 

i±Ji#^t^; iPA 2. OgH3P04 85%) ^ 1. SgFeCU^ 0. SgZnClz^T 90g 

0.1Na20- 5.0A1A- 2. IPaOs • 1. IFeA • 0. 5ZnO • 91. 2Si02o 

m 50gNH4Cl m'f lOOOg yJC^', lRlJlfc^^4'iPA lOOg (^S) ^^iSJ^iSr ZSM-5 
rJh^jlf (-l^ili^m^jr^;^, WlSi*^^, Si02/Al203=70), ifc851C^^0.5h 

)i^8.ogNiuH2P04^i^60g7K4', ^nmm^mmm=F. ^550 

•C;^j^^3g 2 <|NB!f.. m±im&*^mm\t 5:1 fitffck^?!!^ Fe(N03),|^lJ[^ 6%, 
ZnCNOa)^^^^ 3. l^^KlM^^^t^ 80~90'CT^^ 2 4^m, 51^E|, ^^^^ 

0. 03Na20 • 2. 3AI2O3 • 4. 8P2OS • 1. eFezOa • 0. 5ZnO • 90. SSiOso 

m 50gNH4Cl lOOOg XKI', IrJJ«:^^^4»ApA lOOg (^^) ^>«:J^B°n ZSM-5 
C^itkBitmr^J^* ^M^m^^> Si02/Al203=70), ^ 85lC^m 0. 5h 

•Cj^j^^S 2 /jNBt; ^fcfc 5 : 1 fi<J tfc«?(l-^?^lS^ 5%m Fe (NO3) 3 fitl 

550'C:^^il 2 />B>f; :}^±3^#S,^@^tt 5:1 mitM-^mm^H^m 5%fi<I 
Zn(N03)2^?8[lfe80-901CT^i5^2/hBir. i±^. SLMiiSIg^ 
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>^0.05Na20- 2.4A1203 - 4. SP^Os • 1. SFezOs • 0. 6ZnO • 90. QSiOao 

^ 80gNH4Cl lOOOg 7X4', n^mWL^IX^K lOOg (^^)^ttiJ*=B=& ZSM-5 
4)-^^ C^^mVcMr^f^, ^mfkkm. Si02/Al2a=170), :aE851C^^0.5h 

i±^t#^t^; >l#8.9gNH4H2P04^^ 60g7X4', ^ji^^S-^^t?^, )|t 
31.9gFeS04.6H20Sl6gZnS04^^ 90g7jc4', -^±3^#p"«M'^?t?t> 

6oo''c;^j^^s2/hB^, n^^^nmmk^^^i'n^ 7m^mit^m.m% 

0. INagO • 0. 8AI2Q3 • 5. OP2O6 • 10. IFezOs • 3ZnO • 81. OSiQz, 

m 60gNH4Ci looog 7jc4', inJiii:^?8[4'*nA loOg i=^m^^W^^n zsm-5 

Cmm^jr^^*^, WJ^^^, Si02/Ala03=50), :&85-C^mo.5h 
i±^i#^i^; )flF6.2gNH4H2P04^^ 60g7fc4', ^W^Wi^mM. m=^i M 
7.6gFe(N03)3'9H20^T90g7X4', -^±]^#^m'^^S^. Wf. ^^EeOOt:^ 
^^^S 2 <|^B!j■; )|^1.6gZnCl2^^90g7jc4', ^^^n^um^m.^. 'W^y # 

^6oo-c;^i^^s2>'hBt, sp:^:s:Bj^#6<j^^j?$o 7m^mvc^m.m.% 

0. INasO • 3. IAI2O3 • 3. SPsOb • 1. 4Fe203 • 1. IZnO • 90. 8Si02o 

#50g (NH4) 2S04^T 1000g7K4', nitmWi'^lmK lOOg (TS) mVCxf^^n 
ZSM-5 ^^j^ (^^il^m^jr^?^, ^Bj^^fe-^^, Si02/Al203=30), ^^^'C^^ 

o.5hM, 3a:^^#^t^; )iiF7.8gNH4H2P04^^60g7K4'» ^^mu-^mM^^^i 

^ 7. 6gFe (NOa) , • QHsO ^ 4. 6gMn (NO3) 2 <^&;g 50% ) 90g 7fc4> , -^±Jt# 
0. 03Na20 • 4. 9AI2O3 • 4. 5P2O6 • 1. 5Fe203 • 1. IMnzOa • 88. OSiOao 
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msog (NH4) 2S04^^iooog7X4', iRiJtb^^'fJpA loog c=f-m) ^iti^^u 

ZSU-S^^m (-l^ili^^^^jr^;^. ^m^^)^, Si0./Al203=30), :aE85"'C^^ 

o.5hj5, ^mmmm-, j|^7.8gNH4H2P04^^60g7X4', ^mmm^m.m'm=f^t 

^ 13.9gCo(N03)2 • eao^ 4.6gMn(N03)8 Cm& 50%) ^^90g;dc4', -^±3^# 
0. 03Na20 • 4. 8AI2O3 • 4. SPgOs • 3. 5C02O3 • 1. IMnzOs • 86. ISiO?, 

;|#50g (NH4) 2S04^iFiooog7fc4», [Riitt:^^4'iPA loog 

n°pZSM-5^^j^ (-^lI^#>H:^jr^i^, ^Bj^y*-^^, Si02/Al203=30), :&85-C^ 
m0.5h^, )flF8.6g(NH4)2HP04^^60g7fc4' , -^^^^-^^5^:^ 

^; ffiBA7.5gNi(N03)2-6H20^4.6gMn(N03)2 C^M5Q%:> ^^90g7X4'. 

0. INazO • 4. 9Al2a • 4. 5P2O6 • 2. 0Ni203 • 1. OMnaOa • 87. 5Si02o 

mmm lo 

)|^50g (NH4) 2S04^^iooog^K4', i«iJ«:^^4'iPA loog (^S) ^itj^ 

a ZSM-5 ^"^n C-^i^mitmr^J^. ^J^^-^^, Si02/Al203=30), ^ ss-c^ 
mO.Shjg, i±^i#^ii^; )j#8.6g(NH4)2HP04^T60g7K4'. -^^tWM-^^S^:^ 
i^; S^IP A 7. 6gFe (NO3) 3 • 9H2O ^ 4. 4gGa (NO3) 3 • QHaO 90g TK't' , -^±3^# 

0. INasO- 5.0A1A- 4.5P206 * l.eFeaOa- 1. lGa203 • 87.7Si02o 

)f#50g (NH4) 2S04^^1000gx|c4'. iRlJfc^^ge't'iPA lOOg (^gi) ^itJ^ 
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,azsM-5^^^ a^^mimr^j^. ^m^-^^, si02/Ai2a=30), i^sd-c^ 
^o.shjs, Ttmn^^i :it8.6g(NH4)2HP04^^60g7X4', ^nmm^m.mm 

=¥■', mux 7. 6gFe (NO3) 3 • 9H2O m 2. 4gSnCl4 • BH^O 90g 7X4^ , -^±^#o°o 

0. 2Na20 • 5. OAI2O3 • 4. SPjOs • 1. ePeaOa • 1. OSnOz • 87. TSiOa 

USP 5, 472, 594 M^mmiknm zsm-S ^^j^o 
m 20gNH4Cl lOOOg TK^t", iRlJfc^^'f iraA lOOg (^») ^^/*=,a ZSM-5 
rJHFjf^ C-I^ii^fi^ffcllfijr^/^, SiO2/Al2O3=70), :&90X::^^0.5hM, ilitm 
^; iiqA3.4gH3P04 (^^c;g85%), ^MT»0. 5h, 500"C:^ 

0. INajO* 2.3A1203 * 2. IPaOs • 95. SSiOao 

msog (NH4) 2S04^Tiooog7X4», iRiifck^^S^'iraA loog (^^) MitJ^ 

5& ZSM-5 (-l^ii^m^jr^/^, ^agc^*-^^, Si02/Al203=30), 851C^ 

IfeO.ShB. )f^8.6g(NH4)2HP04^^^60g7[c4', ^^i^M-^^t^tJ^ 

=ft #inA7.6gFe(NQ3)3-9H20^^ 90g7lc4», ^±M^^m^m.^Wi=^', Bf 

it^^^^O.ma^" 5.0A1203 * 4.5P20s- 1. SFeaOs • 88. 9Si02o 

^^Mitmmm^m. ^^#fiti zs»^-5 ^^j^, 

m 50g (NH4) 2S04^T looog 7Xt, ^i^mM'^inA loog (T^) ^^j^ 

Jfe0.5hM, ja^t^ii^; 3|^8.6g(NH4)2HP04^^60g7[c4', -^^t^M-^^im 
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0. ISNaaO- 4.9A1203 * 4. SPaOs • 1.6ZnO- 88. 9Si02o 
ifM\tm^M^^^ ^gficttfltJ ZSM-5 ^^1^- 

)|#50g (NH4) 2S04^^ iooog7jc4', |njjH:^^4'iPA loog (^^) el^fc 

j^^zsM-5^=fn c-^ii^mimr^j^, ^m^^i^* siO2/Ai2O3=30), ^ss 

•C^^ 0.5h m» Ttmnmmi m 7.6gFe(N03)39H20 m 1.6gZnCl2m^ 90g 7lc4«, 
0.15Na2O-5.1Al2O3l.5Fe2O3l.lZnO-92.2SiO2o 

mmm 12 

100%7Xnm 4 />H^^^, ^m.>in^ii^ 20-40 g e<Jl5*^, ^jS^mifll DOCP 

soo-c, n^mteoox:, Mmit4, mitmwiMse. wiftm^^^j^Mm'^ 
1 6<i^:^ffifcb, MFi ta^^^ m\tm2:> mm^i^n-mimm^ 
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mi 



C20r:) /g/cm' 
$ff5fc (70°C) 

(80-C) /nmVs 
i / V 



5% 
10% 
30% 
50% 
70% 
90% 
M^iymgKOH/g 

s#a/% 

H^*/% 

c 

H 



0. 8731 

1. 4682 
17. 56 

189 
398 
418 
457 
497 
549 

73.5%, 56010 
0. 07 
0.7 
0. 05 
0. 12 
0.11 

86. 43 

13. 53 
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Ife ^ 


1.65 


30. 49 


36.01 


14. 36 


15. 48 


2.01 


70.16 


0.78 


10. 25 


8.89 


3.98 


4.63 


39.21 


27. 68 


8.87 


19.61 


^ CO 

,1 ISC'" 


1.88 


30.26 


44. 83 


11.45 


8. 66 


2. 92 


79.89 


0.61 


8. 15 


7.85 


2.75 


4. 52 


39.54 


27.42 


8.78 


19.74 




2. 03 


33. 85 


42. 14 


10.96 


8. 87 


2. 15 


80, 17 


0. 78 


11.65 


10. 15 


4.07 


4.16 


37. 10 


33. 16 


8.06 


17.52 




1.84 


26. 51 


45. 12 


12.96 


10.95 


2. 62 


76.09 


0.62 


7.67 


6.72 


2.31 


4.02 


36. 81 


35. 12 


8.03 


16. 02 




2.98 


32. 81 


39. 55 


11. 63 


10. 98 


2.05 


77. 39 


0.72 


11.89 


9.87 


4. 15 


4.58 


39. 29 


27.65 


8. 62 


19. 86 


o 


3.05 


33.98 


38.43 


10.45 


11.11 


2.98 


78.44 


0.71 


11.02 


9.58 


4.01 


4.95 


39. 71 


27. 16 


8. 16 


20.02 


05 


3.09 


33.23 


38. 58 


11. 54 


10. 67 


2.89 


77.79 


0.72 


11.24 


9.98 


4.11 


4.62 1 


39. 33 


27.85 


8. 35 


19.85 


00 


2. 01 


30. 89 


40.29 


11.98 


11.82 


3.01 


76.20 


0. 70 


9.95 


9.38 


3. 54 


• 


38.59 


28.62 


8.41 


19.48 


t— 


3.07 


35. 78 


37.83 


10.50 


10. 80 


2.02 


78.70 


0.81 


12.54 


11.08 


4.63 


4.89 


38.93 


28.1 


8.46 


19.62 


CO 


2.62 


33. 54 


40. 19 


11.01 


10. 40 


2. 23 


78. 59 


0. 75 


10.90 


9.77 


3.98 


4.86 


38.62 


28.81 


8. 36 


19. 35 


LO 


2.12 


31.43 


41.64 


11.75 


10.01 


3.05 


78.24 


0.71 


10.23 


9.57 


3.75 


4.91 


38. 87 


28. 14 


8.45 


19.63 




2. 52 


34.23 


39. 06 


11.27 


10. 75 


2. 17 


77. 98 


0.73 


11.13 


10. 08 


4. 13 


4.96 


39.48 


26.95 


8. 32 


20. 29 


CO 


2. 41 


32.60 


41,09 


11, 19 


10. 50 


2.21 


77.31 


0.74 


10.85 


9.69 


3.89 


4.98 


39.91 


26. 12 


8.07 


20.92 


Csl 


2.82 


34.54 


38. 50 


11.01 


10. 90 


2. 23 


78. 09 


0. 75 


10. 99 


10. 17 


4. 18 


5. 16 


39.57 


27.23 


8.03 


20.01 


T-H 


2.89 


35. 14 


37.87 


10. 72 


11.20 


2. 18 


78.08 


0. 76 


11.52 


10.24 


4.22 


5.21 


39. 39 


26.82 


8.23 


20. 35 


n|r> 


r 


r 


■m 


■m 

m 


^1 

ilfflU 
W\ 






CSI 

o 

CQ 


1 


1 
ill 


1 
H 
















p 1 






O 




I8k 
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:&mitmm-^^mm y m^^n 20 «%, 30 m%, 35 m%H!r , 
^^fitj^^-^j^^^^^^^^sMTc, cAT-i, ^mMiAim 1 

>l^±]^#^&^«lJ^S^J^m^g±afir 800'C . 100%;!lcn^^ 4 /hB^ ^ 

^ffi>iti^^hm 20-40 n$^mn, mm&i.mmj^mmw:±mmm> wift 



^3 





CAT-O 


CAT-1 




85.29 


85.47 


imtJT^f 111% 








43.83 


45.16 




4.12 


4.23 


men 


39.71 


40.93 


(C5~22rC) 


35.12 


33.92 


^^ft (221~330''C) 


9.18 


9.04 


(>330X:) 


5.53 


5.49 




6.34 


6.39 




100.00 


100.00 








H2 


0.11 


0.12 




2.63 


3.16 




15.63 


17.94 




10.09 


11.82 


C2 "'"Cs +C4 


28.35 


32.92 




35.66 


39.73 


m% 








4.12 


4.91 




37.11 


38.53 




34.32 


27.78 




8.13 


8.37 




16.32 


20.41 
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